Dexamethasone effects on creatine kinase activity and insulin-like growth factor receptors in cultured muscle cells.
We examined the effects of dexamethasone on creatine kinase (CK) activity and insulin-like growth factor I (IGF-I) binding in two skeletal muscle-derived cell lines (mouse, C2C12; rat, L6) and in one cardiac muscle-derived cell line (rat, H9c2). Dexamethasone treatment during differentiation of cultured cells caused a dose-dependent increase in CK activity as well as an increase in the degree of myotube formation in C2C12 and L6, whereas H9c2 cells did not exhibit significant CK activities during culture or dexamethasone treatment. Dexamethasone treatment of C2C12 did not stimulate proliferation in differentiating cultures, but a dose-dependent increase in the number of nuclei was observed for L6 concomitant with increased CK activity. In L6 the increased CK activity may therefore reflect a dose-dependent increase in proliferation. Short-term (48 hr) treatment of C2C12 with dexamethasone (20 nM) did not appear to alter myoblast fusion but reversibly increased CK activity. In C2C12 the observed increase in CK, alanine aminotransferase (ALT), and aspartate aminotransferase (AST) activities with dexamethasone treatment suggest modulation of protein expression and/or turnover. Although the data for dexamethasone effects on CK activities varied in each of the cell lines, consistent behavior was observed in all three cell lines when IGF-I binding was examined. IGF-I binding to dexamethasone-treated cells (50 nM for 24 hr the day prior to confluence) resulted in an increased number of available binding sites, with no effect on the binding affinities. Affinity cross linking and autoradiography indicated that the increase in IGF-I binding was the result of dexamethasone up-regulation of type I IGF receptors. Our data for all three muscle cell lines suggest that similar heterologous hormone receptor modulation of type I IGF receptor sites occurs with dexamethasone treatment.